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Ha mecTopoxaeHusx 3anagHoii Cnbupn akcnnyatupyetcs 6onee 12 000 HepTAHbIX U ra-
30BbIX CKB&XXMH. 3a4aCTyl0 Ha 3TUX CKBXXMHAX CNy4yaloTcs aBapuu, ra3onposB/ieHus n oT-
KpbITbIe ra30Bble (DOHTaHbI.

MepBblIli ra3oBblii PoHTaH B 3anagHoii Cubupn npousollen B 1953 rogy Ha NOMCKOBOI
ckB. 1 bepesoBckoii niowaan [1].

CkBaXMHa, 3abypeHHas B OKTsibpe 1952 rofa Ha okpauHe noc. bepe3oBo, Ha rny6uHe
1 318 M BCKpbI/Ia KOPY BbIBETPMBAHUSA, a B MHTEpBasie 1 324-1 344 M — nopoAbl Kpuctanu-
4eckoro (hyHfameHTa Naseo3oincKoro Bo3pacTa.

21 ceHTA6psa 1953 roga npu nogbeme 6YpUIbLHOTO MHCTPYMEHTA BO3HWK OTKPLITHINA ra3o-
BOAAHOM (hOHTaH C e61TOM rasa 6onee 1 MaH M° v Bogbl A0 3 Thic. M B CYTKU. 13-3a 0T/a-
NEHHOCTK 6YpOBOI M OTCYTCTBWS ONbITA NMKBUAALUMM TakuX aBapuii POHTaH 3arnyLwunnu
TONMbKO B CepeauHe CrefytoLlero roga. 1o 6bin NepBbiii (POHTaH, OTKPLIBLUWIA ra3 B 3anaj-
HoO Cubupy 1 NOMOXMBLUMIA Hayano OTKPbITUIO 3anagHo-CubUPCKOn HethTerasoHOCHOM
MPOBUHLMN.

OCOBEHHOCTLIO 3TOM0 OTKPbLITOrO (POHTaHa BbI/10 TO, YTO OH He 3aropencs. 3TO 0ObACHSAETCA
TeM, YTO CKBaXXMHa (DOHTAHMPOBANA ra3OXKMAKOCTHOW CMECbIO BbICOTOW CTpyn 55-60 M, npw
3TOM MECTHOCTb BOKPYI CKBaXKMHbI Ha PacCTosiHAM 601ee 1 KM 3anvBasiacb COMEHON BOLOW.

B 3MMHKX YCNoBUAX M3-3a POHTAHUPYIOLLIEA BMECTE C ra3oM BOAbl CKBaXXMHA 3a/iefieHena
1 NpeBpaTuiacb B OrPOMHYIO NIeAAHYIO NMUpaMuiy.

JIns NMKBUAaLMM (hOHTaHa 6bI1 MPUIrOTOBNEH 60MLLLON 06beM (400-500 M*) FAMHUCTOro
pacTBopa, ¥ NpoBefeHbl PaboTbl N0 YAANEHWIO BbIWKKN (Y4a1MTb BbILWKY, 0CBOO0OAUB ee 0TO
Nbfla METOAOM PaRdKUraHWs KOCTPOB W CKaslbIBAHWA /bAa NOMaMK, YAaioch TOMbKO CNycCTs 2
mecsua). Yepes CyTKM CKBaXMHY 3arnylwinan. Becb NMpUroToBAeHHbI FVHUCTBIN pacTBop
yulen B nnacT 6e3 octatka. ®OHTaH Oblf IMKBUANPOBAH.

OTKpbITblE HEPTAHBIE M ra30Bble (HOHTaHbI ABAAKOTCS Hambosiee CAOXHLIMU aBapusaMU B
HehTerasoBoi NPOMbILLNEHHOCTU. Hepeako OHU MpUHMMAIOT pasmepbl CTUXMIAHBIX 6eACT-
B, CYLLIECTBEHHO OCNOXHAIOT [AeATeNbHOCTb BYpOBbIX M HediTerasofobbiBatoLLMX KOMMa-
HWiA, TPeOYIOT MpuBeYeHNs GONLLLOTO KOMMYeCTBA TEXHUKM, YeNOBEYECKUX Y MaTepuanb-
HbIX PecypcoB, MPUBOASAT K WCTOLLEHUIO HeAp W HAHOCAT HEBOCMOMHWUMbIA yliep6 OKpy-
aloLeli NpMPOoAHOIA cpege.

Ecnn 06paTuTbCs K MMPOBOI CTaTUCTMKE YOBITKOB 3a 1995-2008 roabl BCAEACTBUE MO-
Tepy KOHTPONS Haf CKBaKWMHOM, TO CPeaHEerofoBble Y6bITKM COCTaBAAOT nopsgka 324 MaH
Jonnapos. [JaHHas CTaTUCTMKa OXBaTbIBAET TOMIbKO YObITKM B pa3Mepe 6osee 1 MiH gonna-

124 HedTb v ras Mo 5, 2016



poB. BepxHero npegena A1 04HOro yObITKa He CYLLECTBYET, MeyasibHO 3aperncTprpoBaH-
HbI pekopg, cocTasnseT 6onee 1 MApA 4ONNAPOB.

Heo6x04¥MO OTMETUTL, YTO CTATUCTUYECKOE U3YyYeHMe BbIGPOCOB 3aTPYAHEHO B CBA3M C
OrpaHnYeHHbIM 06bEMOM UCXOAHbIX CTATUCTUYECKUX MaTepuanos. [0 HaCTOALLEro BpeMeHU
no AaHHbiM E&P Forum [2] B Mupe 3aperncTprpoBaHO U OTHOCWUTENIbHO MOJSTHO 380KYMeH-
TUpoBaHo He 60see 500 BbIGPOCOB M3 CKBaXKMH Ha MOpe U 0Koso 600 BbIGPOCOB Ha cyllle,
NpWyeM YA0B/ETBOPUTE/LHBIA MO COCTaBY M KaUeCTBY 06beM [JaHHbIX UMeeTcs He 6osee vem
Ans 50 % cobbITWiA.

B 60MbLWIMHCTBE CTPaH, MUPOBbIX 3KCMOPTEPOB He(TY, CYLLECTBYHOT OpraHu3aumm (MH-
CTUTYTbI, OHLbI), KOTOPble 3aHMMatOTCA COOPOM CTATUCTUYECKUX [aHHbIX MO BblGpOCaM.
HecMoTps Ha TO, YTO JaHHbIe Pa3nUyHbl B 3aBUCUMOCTU OT MECTOPACTIONOXEHNS CKBAXUH,
KO/IMYECTBO BbIGPOCOB Ha ra3oBbIX CKBaXKMHaxX cocTaBnfeT 55—77 % oT 06Lero KonmyecTsa
3a(MKCMPOBaHHbIX BbIGPOCOB, HA HE(PTAHbIE CKBaXKMHBLI NPUXOAMTCA 0KOMo 10 %, ocTanbHoe
— Ha CKBaXMHbI, CofepXallive He(hTb U ras. BepoaTHOCTb HACTYM/eHWs Bblbpoca Ha raso-
BbIX CKBa)XKMHaX B 6—7 pa3 BblLLe, YeM Ha He(TAHbIX.

MocnencTeus BbIOPOCOB U3 CKBAXWMH OMPEAENAOTCA XapakKTepoM, MHTEHCUBHOCTHIO U
NPOJOMKNTENBHOCTBIO UCTEUEHUS U3 aBapUIHON CKBAXKMHbI, 4TO, B CBOKO 0Yepesb, Onpeje-
NAETCA UHTEHCMBHOCTBLIO MPUTOKA MIACTOBOro (/itomaa M3 3aiexu U nyTem ero BbiHOCA K
NoBepXHOCTM (4epe3 3aTpybHOE W/ 3aKOSIOHHOE MPOCTPaHCTBO, 06cafHble Man GypoBble
TPY6bl, YCTLEBYIO WU BEPXHIOKO 3anopHyt0 apmatypy 1 T. n.). B Tabn. 1 n 2 npuBeaeHbl
[aHHbIe N0 NPOAO/MHKMTENBHOCTM 1 06beMaM 3a(iMKCMPOBaHHbIX BbIOPOCOB.

Tabnmua 1
PacnpegeneHne NpofoMKNTEeNbHOCT Y BbIGPOCOB M3 CKBAXKUH

MpOA0MHKMTENBHOCTL Jons ot 06Lero ymcna Bbi6pocos, %

MeHee 10 MUH 10,9

ot 10 go 40 MuH 6,9

0T 40 MMH 0 2 4 6,9

oT28012y 13,9

0T 124 o 5 cyt 42,6

6onee 5 cyT 18,8

MpOoA0HKMTENBHOCTL BEIGPOCOB MEHEe 2 Y. BO3MOXHO 06beAVHNTb, TaK Kak AaHHas rpa-
Jauma He NpUHLMNMANbHa, U AaHHbIe BbIGPOCHI MOXHO OTHECTU K rasoHe(hTeBOAONpOsBAe-
Husm (THBIM).

Tabnamua 2
PacnpegeneHne 06beMOB BbIGPOCOB M3 CKBAXKMH
O6bem BblGpOCa, ThiC. Gappeneit [lons ot 06Lero ymcna BoI6pocos, %
0,1-1,0 10,9
1,0-10,0 13,8
10,0-50,0 139
50,0-100,0 14,2
100,0-500,0 284
csbiwe 500,0 18,8
B Tabn. 3 yKa3aHbl KaTeropuu onacHOCTW ra3oBo0He(TAHbIX (DOHTAHOB.
Tabnmua 3

KaTeropnum onacHoCTn 0T KPbITbIX (*JOHTaHOB

O6bem po3nnea, bappenb KaTteropwusi onacHocT/
n0 1000 I\

£0 10 000 11

£0 50 000 1

6onee 50 000 |

"a30BOfOHEdTSAHbIE (HOHTaHbI, OTHOCSLLMECS K aBapusM 1 KaTeropum, 0653aTe/lbHO pe-
rMcTpUpytoTcs B PocTexHaza3ope.
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Mo pJaHHbIM  3anagHo-CMOMPCKOA  MPOTMBOQOHTAHHOW BOEHM3MPOBAHHOW  YacTu
(3CMBY), B 2008 rogy 6bino nMKBMAMPOBaHO 6onee 10 OTKPbLITLIX (HOHTAHOB (3 M3 HUX C
Bo3ropaHviem). Bcero Ha cueTy 3CIMNBUY 3a nocnefHue nath f1eT 0Koio 50 MMKBUAMPOBaHHbIX
asapuil. Henpes3oiigeHHbIM MacTepoM IMKBUAALIMN FOPALLMX a30BbIX ()OHTAHOB CHMTAETCS
H. N. F'puropbes, BOCNWUTABLUWIA HE OAHOIO CMELMANNCTA «MPOTMBO(OHTAHLLMKAY.

Mo nHpopmMaummn FAManbCKOn BOEHW3MPOBAHHOV NPOTUBO(OHTAHHOR YacTu (ABIMY), B
TtoMeHcKoii obnactu 3a 20 neT (1971-2003 rr.) npounsowwno 6onee 164 HethTerasonposene-
HUIA Pa3MYHOI CNOXHOCTW. TOMbKO Ha TeppuTopuu TMypoBcKoro paiioHa ABMY 3a Bpems
CBOEW AesTeNbHOCTY YCMELLIHO NoKanm3oBania 37 OTKPbITbIX (DOHTaHHbIX BbiI6pocoB [3].

3a Bce Bpems CBOEro CyLecTBOBaHNA Hos6pbCKMIA BOEHU3MPOBaHHbI oTps4 (¢ 1981 r.)
nukeuauposan 6onee 100 hoHTaHOB.

Mo AaHHbIM MPOTUBO(OHTAHHbLIX BOEHW3MPOBAHHbIX YacTeil, B CpeAHeM B THOMEHCKON
obnactu nponcxoaut 8-10 doHTaHOB B rof (6e3 y4eTa (DOHTAHOB Ha CKBaXKMHAX, KOTOPble
He UMetoT GanaHcocogepXkaTens unu GpPoLLEeHbI).

B 2007 r. Han6onblLee Y1CNO aBapuii NPOU3OLLNO Ha HedTerasoBbIX CKBXKMHAX W CO-
MPOBOXAA/I0Cb BOSHNMKHOBEHNEM OTKPbITbIX Fa30BOLOHEMTAHbLIX (POHTAHOB 1 BbIGpOCOB — 9
aBapuii, U3 HUX Ha He(hTAHbIX MECTOPOXAEHNSAX 3anagHoi Cubupn — 8.

3a nocnegHue 10 neT, MO faHHbIM THOMEHCKOro ynpasneHus PocTexHansopa, Ha Teppu-
TOpMK Bceil THOMEHCKOI 06/1acTV Ha 3abpOLUEHHbIX CKBaXKMHax OblNo 3adMKcupoBaHo 58
OTKPbITbIX (DOHTAHOB, U3 KOTOPbIX 44 CONPOBOXAaMCH NoXapamu. LieHa nnkeuaaLmm Takoi
CKB&)XMHbI B 3aBUCUMOCTY OT CIOKHOCTW, FNYOUHbI 1 YAANEeHHOCTU OT HaCce/eHHbIX MYHKTOB
konebnetca ot 1 go 50 maH py6neid. Ecam oHTaH Heynpas/isem v ropuT, TO LieHa NOMHOA
nukemgauun konebnetca ot 30 go 100 MnH py6neid. 3Tu AaHHbIe NPUBEAEHbI AN TeX paii-
OHOB, rfie XOPOLIO pasBuTa MHPpacTpykTypa. B palioHax KpaiiHero Cesepa, rfe gocTaBka
060pyL0BaHMA, TEXHWUKWN, MATepUasoB 1 CNeLManCTOB BO3MOXHA TOMbKO aBuaLmeld, 3aTpa-
Tbl YBEIMUMBAIOTCA KpaTHO. CTOMMOCTb PaboT cneumanM3MpoBaHHOIO NPOTUBO(OHTAHHOIO
oTpsiga B cyTku no Poccun coctaBnseT 450-850 Thic. pyoneii.

BbICOKWI YpOBEHb aBapUAHOCTU Ha CKBXKMHAX OMPefieNsercs CUCTEMATUYECKUMMN Ha-
PYLLEHUAMUN TEXHWUKO-TEXHONOMMYECKOro MnpoLecca CTPOUTENbCTBA, SKCT/lyaTaun U peMoH-
Ta CKB&XXMH, HU3KMM KayeCTBOM MPOEKTOB CTPOUTENLCTBA CKBAXWUH W HEeY[0B/IETBOPUTESb-
HOV MOAroTOBKOM NepcoHana K AeiiCTBINAM B aBapUIAHON cUTyauun. Hy>XHO OTMETUTL Takxe,
4To B 90-€ rofbl MPOLLIOro CTONETMSA B CBA3M CO CMafoM 06beMOB BypeHUs 1 f06blun B Hed-
TErasoBoii MPOMBbILLNIEHHOCTY BbINO «MOTEPSIHO» MHOFO CreuuanncToB. OHK BbIIN BbIHYXXe-
Hbl MCKaTb cebe NPUMEHeHVA B ApYruX 06/1acTsAX 13-3a COKpaLLeHNs (PUHAHCMPOBaHKA 1 COOT-
BETCTBEHHO 06LEMOB 6ypeHus 1 Jo6blun. [axe rofoBoli NepepblB B TPYAOBON LeATeNbHOCTH
Mo CneLnanbHOCTY B BYPEHNM NMPUBOAUT K CHUDKEHMIO HAaBbIKOB U KB/IM(UKALN.

Hanbonee pacnpocTpaHeHHas MpuyrHa aBapuid, CBA3aHHbIX C MOTepeil KOHTPONA Ha
CKB@KMHAX, CBA3aHA C «4e/0BEYECKMM (haKTOPOM», TO eCTb OLIMOKaMK MepcoHana uin cos-
HaTeNbHbIM HapyLLEeHNEM TEXHOMOTUIA U MHCTPYKUMIA. Tak, Hanpumep, 1 despans 2002 r. B
OAO «BapbéraHHethTb» (THOMeHCKass 0651aCcTb) MpY MPOM3BOACTBE OYpPOBbLIX PaboT Ha
ckB. 5 360 BapbBraHCKOro MecTOpOXeHWs M3-3a HapyLUEHWA TEXHONOrMv NPOM3BOACTBA
paboT (Ha yCTbe CKBaXWHbI OTCYTCTBOBANO NPOTUBOBLIOPOCHOE 060PYA0BaHNE) NPOU3OLLESN
BbIOPOC ra3oBOii CMECH.

Ha pgonto owmboK B pesynbTaTe NPOEKTUPOBAHWUSA, B TOM YMC/e U BCKPbITWE 30H aHO-
MafbHO BbICOKMX MNNacToBbIX fAaBneHunii (ABIM), He NpeayCMOTPEHHbIX MPOEKTOM Ha
CTPOMTENLCTBO CKBAXWHbI, MPUXOAUTCA TONbKO 20 % OT 06LLEro Yncna aapuii [4].

ABapuiiHoe (HOHTaHWPOBaHWE [0 BOCM/IAMEHEHWS MOXET MPOAO/KATLCA HECKOMBKO CY-
TOK, B pe3ynbTaTe B6/M3M OHTaHa 06pa3yeTcs 30Ha 3ara3soBaHHOCTU Ha HECKO/bKO KWIo-
METPOB W pacTekaHus He(TW Ha COTHU MeTpoB. Yepe3 15-30 MWH. nocnie BOCMNIaMeHeHUs
(pOHTaHa MEeTa/IIOKOHCTPYKLUW B 30HE NIaMeHU TEPSAHOT HECYLLYIO CMOCOB6HOCTb, AedopMu-
PYIOTCA U 3arpoOMOXKAAtOT YCTbA. C TeYeHWEeM BPeMEHW OT BO3AENCTBUA MiamMeHu, BOApbI,
HepT WM rasa MOXET MPOUCXOAUTL OCNnabneHwe KpenieHWs YCTbeBOro 060pYLOBaHMS,
MOBPEeXJeHVe CKBXKMHbLI MOXET MPUBECTU K U3MEHEHMI0 BMAa (POHTaHMPOBaHWS, COCTasa
CTpyW nnun gebura.

B wuenom 0co6eHHOCTV OBCTaHOBKM XapaKTepu3ylTcs Chedytowymy napameTpamu:
60/bLLIOM CKOPOCTHIO PacMpPOCTPaHEHNS FOPeHUs B 06beMe (POHTaHUPYIOLLEN CTPYU, 3HaUK-
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TeNbHOM CKOPOCTbIO CTabunusauum Tennogursnyeckol CTPyW, 3HauUTeNbHOW CKOPOCTbiO
cTabunusaummn Tennor3nNYecKux napameTpoBs; BOSMOXHOCTBIO PacnpoCcTpaHeHUs noxapa B
npegenax 30HbI 3ara3oBaHHOCTM U PO3/IMBA HEPTU, a TaKXKe BO3MOXHOCTHIO U3MEHEHMSA BO
BpeMeHU XapakTepa (JOHTaHMPOBaHWs, COCTaBa, BUAa, CTpyU 1 Aebuta; obpasoBaHMeM rpyn-
MOBOI0 (POHTAHUPOBAHMA Ha KYCTaX CKBaXKMH.

Havnb6onee ath(heKTUBHLIMK CpeacTBamu TyLLEHUS (HOHTAHOB ABASKOTCA BOAQ, ra3oBoAs-
Hble CMecK, rasoobpasHble NPOAYKTbI 3apsida U OrHeTyLlalme NopoLwwKK. Mpouecc TyLeHus
(POHTAHOB COCTOUT M3 TPEX OCHOBHbIX 3TAroB.

e [lepBblii 3Tan — MOArOTOBKA K TYLUEHWIO, BKOYaeT B ceba oxnaxaeHue obopygo-
BaHWA Y TEXHWKWN, HAXOAALLMXCS B 30HE NoXKapa, a TaKxKe OpoLLeHve hakena (oHTaHa.

e BTOpOIi 3Tan — TylueHWe (OHTaHa C OAHOBPEMEHHbIM MPOAO/HKEHMEM OMepauui,
NnpesyCMOTPEHHBIX MEePBbIM 3TaromM.

o TpeTunii aTan — OX/IKAEHME YCTbs CKBXKMHBI M OpOLLIEHME ()OHTaHA MOC/e TYLLEHMA.

OcCHOBHbIMU CNoco6amy TyLLeHUA (DOHTAHOB MOTYT ObITb 3aKayka BOAbl B CKBXKMHY Ye-
pe3 ycTbeBoe 060pyA0BaHUE; TyLLUEHWe CTPYSAMU aBTOMOOMAEN ra30BOAAHOMO TYLLUEHWS, BO-
OAHBIMU CTPYAMU K3 NagieTHbIX CTBOJIOB, B3PbIBOM 3apsja B3pblBYaToro Bellectsa (BB);
OFHETYLUALMMM MOPOLLKaMW, & TakKe KOMOMHMPOBaHHbLIM cnocobom [5, 6].

B nateHTe [7] npes/ioXkeH cnocob NMKBMAALMM OTKPbITbIX POHTAHOB HA HETErasoBbIX
CKBaXXMHaX, KOTOPLIA BK/IOYaeT 0TBOZA (hiomaa, nepekpbiTue DOoHTaHa, ero 3ajaBnvBaHue u
BO3eCTBME Ha NiaMs MyTeM OPOLUEHMS OXNaxaaroLlen xugkocTtoto (OXK), Hanpumep Bo-
J0i. Mpn aTom OX CTpysAMU HanNpaBAAOT Ha YCTbe CKBXWHbLI 1 OPOLLIAOT ero B TeYeHue
10-20 muH. Mocne atoro ctpyn OXK HanpasfsftOT Ha rpaHuLy pasfenia noToka rasa u rops-
LLLero niameHn 1 NoCTeneHHO NepemeLLaloT 1X B BEPTUKA/IbHOM Hanpas/ieHUn BBEPX, OTPbI-
Basi M/aMsi OT YCTbs U NMOAHUMAs ero ¢ iuKcaLyeld BBICOTHbIX OTMETOK Yepe3 Kaxzpble 0,5 M
[0 BbICOTbI, NPV KOTOPOM MPOMCXOAMUT MOBTOPHOe BocniameHeHve (MB) noToka rasa Ha
yCTbe. 3aTeM yBennumBaroT pacxod OXK Ha 0,02 M*/c 11 MOBTOPAIOT OTPLIB MAaMeH! OT YCTbs
[0 BbICOTbI, NPU KOTOPOW NponcxoanT MNB NoToka rasa Ha ycTbe. 3TV onepaLmu NoBTOpsIOT
HeCKO/IbKO pas, fobusasch cTabunmsaumm no BbicoTe MB NOTOKa rasa Ha ycTbe. [anee cTpym
OXX onyckaloT [0 BbICOThI, paBHON 2/3 MakcuMManbHOM BbIicOTbl MB MOTOKa rasa, a oaHy
CTPYHO HampaBAsT Ha YCTbe CKBaXMHbI. Mocne 3Toro B 0CBO60AMBLLENCA OT TENI0BON pa-
Avaumm NpUycTbEBOI 30He pasMeLLatoT HaTacKm1BaTe/b 1 C ero NOMOLLLIO Ha YCTbe CKBaXKU-
Hbl HABOLAT MPOTMBOBLIGPOCOBOE 060PYOBaHNE C OTBOAHLIM MATPYBKOM, KOTOPOe 3aKpen-
NAT Ha ycTbe. MNpu 3TOM rasoBblii NOTOK HaNpaBnAT Yepe3 0TBOAHON NaTpybok Ha 6e30-
MacHylo BbICOTY, rAe BHOBb MPOWCXOAMT €ro BocnfiameHeHue. Iocne 3TOro npekpaiiaioT
nogayy OXX 1 MPOM3BOAAT MNyLLEHNE CKBAXMWHBI.

B nateHTe [8] mpesnaraeTcs nepeBOHaYa/bHO MPOW3BOAWTL PaboThl MO OYMCTKE OT Me-
Ta/INIOKOHCTPYKLMIA TEPPUTOPUN BOKPYT YCTb POHTAHUPYIOLLE CKBaXXMHbI B 30HE TEMI0BO-
ro Bo3geicTema hakena. Mpu 3TOM BHadane CTPyeil BOAbl OPOLIAKOT KaHaTHYH OCHACTKY
KpaHa, Ha KOTOpOWA NofiBellieHa TpaBepca, NOABECKY 3aMeHSIeMOro YCTLeBOro 060pyA0BaHNS
B c60pe € 0TBOAHLIM MaTPYOKOM Ha TpaBepce, CTPOMbI KPenneHus TpaBepchl K paMe KpaHa.
BBogAT 3amMeHsieMoe yCTbeBOe 060pynoBaHVe B cO6Ope C OTBOAHbLIM MATpybKoM B niams
(hoHTaHa. B mpoLecce NONHOrO ero HaTacKMBaHWA Ha KOMOHHLIV hriaHew, NpoM3BoAAT Opo-
LUEHMe KaHaTHbIX MeTe/b Ha YCTbe CKBAXMWHbI, NPOMYLLEHHbIX Yepe3 0TBEPCTUSA NOA LUMWb-
KW B KOJIOHHOM (hnaHLe M HWKHeM (hiaHLe HaTaCKMBAeMOro 3aMeHseMoro ycTbeBoro 060-
py4oBaHus B c60pe ¢ 0TBOAHbLIM NaTpybkoM. Mocse NOAHOro HaTackMBaHUs 060py0BaHUS
M NepemeLLeHns NIaMeHy Yepe3 OTBOAHOM NaTpyboK Ha 6e30MacHyH0 BbICOTY MpekpaLlaroT
OpPOLLEHME KaHATHbIX METE/Ib HA YCTbE CKBaXMHbI U CTPOMN KPenseHns TpaBepchbl K pame Kpa-
Ha. OpoLLeHMe KaHaTHOW OCHACTKM KpaHa Ans NnojBecKn TpaBepchl, CTPOM NOABECKM 3aMeHsie-
MOr0 YCTbEBOrO 060PY/A0BaHNA Ha TpaBepce NPOLO/HKAOT [0 OTCOeAVMHEHWA TPaBepChl OT Ha-
BEIEHHOT0 YCTLEBOro 060pYA0BaHUA 1 0TBOAA KpaHa. Mpon3BOAAT ryLUeHe CKBXKMHBI.

Tawke B nateHTe [9] npegnaraetca cnocob TyLIEHNA NOXKAPOB HE(TAHLIX U HedpTeraso-
BbIX (DOHTAHOB, BKIKOYalOWMIA pasMellieHne Hafg (hakeioM 3/1eMeHTa, OrpaHUYMBAtOLLErO
MPUTOK BO34yXa. dNEMEHT, OrpaHWuYMBaOLLMIA NPUTOK BO3AyXa, MOATArMBAKOT MO 3emMue C
MOMOLLLbHO TATOBbLIX MEXaHW3MOB Y Pa3MeLLatoT Haf ropsLLMM (OHTaHOM.

W. H. leoprues npegnaraeTt cnocob NMKBUAALMN NOXAPOB (JOHTAHOB HA HeTErasoBbIX
CKB&XXMHAX W YCTPOWCTBO 4715 ero OocyLlecTBneHus. Hag ropsAwmumM (hoHTaHOM BEpPTONETOM
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ONyCKaoT YCTPOCTBO. Y HEr0 Ha TPeyrofibHOM paMe pacnofnaraeTcs eMKOCTb, COeIMHEHHAs
naTpyokoM c 0BepLLOTOM. OH HaxoAMTca BHU3Y. [na 6e30MacHOCTM 06CNYXMBAHUA BOKPYT
HEro MMeeTCs CXKMMAIOLLMIACA KOXKYX, MMEIOLLIMIA B HUDKHER YaCTu BOPOHKY. B Hell pasmelya-
eTcsl KO/bLI0-eMKOCTb, HarnoNHEHHOE XUAKAM a30TOM C NpefoXpaHUTeNlbHbIMU NPo6Kamu,
KOTOpbIe MPU ONpejeNieHHON TeMnepaType NNaBaTcs 1 Tywat noxkap. OAHOBPEMEHHO B TpY-
6y CKBaXMHbI 33/aBNMBAOT OBEPLUOT MPU NOMOLLM Ne6efioK, COeAMHEHHBIX C PAMOI KaHa-
TaMu U eMKOCTbO, KOTOPYIO HarosHAET XMAKOCTb AaBfieHneM (oHTaHa. OBepLuoT 3arpec-
COBbIBAKOT [0 OMNpPefeNeHHOro MecTa Mnoj YCTaHOBKY (DOHTaHHON apmaTypbl, U CKBXWHA
HauvHaeT hoHTaHuposaTb [10].

Elle ogvH M3 cnocoboB TyLUEHWA MOXApPOB HAa FOPALMX He(hTeras’oBblX CKBaKMHAX
npegnaraetcsa B nateHTe [11]. M306peTeHMe OCHOBAHO Ha MCMOMb30BaHUW B3PbIBHOW BOJHBI,
NO3BONAOLLEl COUTL MnaMs ¢ JoHTaHa He(hTU, U CO3L4aHNN BOKPYT CKBXWHbI MW FPyNbl
CKB&)XMH NPOCTPaHCTBa C BeCbMa HU3KOW TeMnepaTypoid. K ycTbio CKBaXKMHbI MOAKATbIBAOT
cthepnyeckne 060/104KM, B KOTOPbIX COAEPXATCA B3pbIBYATKA WAW OXNafUTESNb, Hanpumep
XNAKWIA a30T. s NofKaTblBaHWA 000/104eK CO B3PbIBYATKOM WM OXNafuUTeNeM K YCTbHO
CKB&XVH C Hapy>HOIM CTOPOHbI MCMO/b3YETCA MEXaHW3M B BUAE CTEPXKHS C BUIKOW, UMELO-
Lein ayroobpasHble 3ybuaTble a/IeMEeHTbI C BbICTyMaMu, BXOAALLME B Nasbl, NpeaycMOTpeH-
Hble B 060n04kax. Mocne pasmeLLeHns 060/104eK PaBHOMEPHO BOKPYT CKBa&XXMHbI OTCOEAM-
HAIOT BWU/IKY OT CTEPXKHS 3a CYET B3PbIBHOIO MAaTPOHa, PacrofiOXXEHHOIO B MECTE UX COefu-
HeHUs. 3aTeM B3pbIBAIOT BELLECTBO, HAXOAALLEecs B 060/104Ke, U NOyYeHHas Npy 3TOM BOSI-
Ha cbuBaeT nnams ¢ hoHTaHa.

B nateHTe [12] npegnaraetcs cucTemMa NOXapoTYLUEHUA U BOCCTaHOB/MEHWUSA Fa3oBbIX W
HeTAHbIX CKBXWH. OHa COAEPXMUT MOAPOGHYIO MOCNe0BaTeNbHOCTL ONepaLuii, KOTopble
BbIMOJ/IHAIOTCA MOCPEACTBOM CrEeLMaibHOr0 TPAHCMOPTHOIO CPEACTBA, COrMACHO CeAYHoLLUM
aTanam: pasmellieHne 3KPaHOB, OX/IXKAEHMNE OKPYXKatoLLed TepPUTOPUM, OUMUCTKA M 3alimTa
OKpYXatoLLeli TeppuTopmK, YCTaHOBKA B3pbIBYATLIX BELLECTB WM UX AETOHALMA, MOXapoTy-
LLIEHWE 1 BOCCTAHOB/IEHWNE CKBAXKMHbI.

B. B. Epmunos 1 B. . EpmnioBs npepnaratoT KOMOMHWPOBaHHOe NPUCnocobieHre ans
TYLLEHUS MOXapa Ha HeTAHbIX CKBaXKMHAX, KOTOPOE BK/IKOYAET B Ce6s KOHWYECKYIO Hacaj-
Ky, CHaBXeHHYI0 (hnaHLuem, Ans COefMHEHUs C LMNMHAPOM BO BpeMs paboTsl npucnocobne-
HWA W N1 COELMHEHMA C MarucTpaibHbIM TPYOGONPOBOAOM MOC/e 3aBepLueHns paboT no
noXapoTylueHunto. KOHMYeckas Hacafka BbIMOMHEHa C MPOJO/bHbIMKU OKHaMy Ha 60KOBOI
MOBEPXHOCTU U LEHTPaNbHbIM MPOXOAHLIM KaHA/IOM, BbINOHEHHLIM C BO3MOXHOCTbIO Nepe-
KPbITWUA €ro CeYeHWUs BEHTU/IEM, Tpy3aMun ANA YAepXaHus NpUCnocobieHns Ha YCTbe CKBa-
XVHbI Yepe3 NPOMEXYTOUHbIA LUAMHAP 1 Tpems TpybonpoBoAamu, BbINOMHEHHLIMU C BO3-
MOXXHOCTbIO MEpPeKPbITUS NX CEYEHUI, KaK 15 MOAAYM XMAKOro a30Ta, Tak U Ans yaaneHus
HedhTn 13 30HbI MoxXapa [13].

Hav6onee nofHO MeToLb! IMKBUAALMN TOPALLMX (DOHTAHOB Ha MECTOPOXAeHMAX 3anag-
Holl Cnbupm oTpaxkeHbl A. B. KycTbilweBbiM B paboTe [14] 1 ero kypce «OCNOXHEHUS, aBa-
puK 1 POHTAHOONACHOCTb MPU CTPOUTENLCTBE, IKCNAyaTaUuy U PEMOHTE He(hTAHbLIX U ras3o-
BbIX CKBaXMH», OCHOBaHHOM Ha OnbITe paboT Mo IMKBMAALMW OTKPLITLIX ra30BbIX (DOHTAHOB
[15-17].

TakuM 06pa3om, OTKPbITble HETAHbIE U ra30Bble POHTaHbI ABNAKOTCA Hanbonee CroX-
HbIMW aBapusiMK B HediTerasoBoi NPOMbILLIEHHOCTU. [10C1eACTBMA BbIGPOCOB U3 CKBXKMH
ONpefenstoTcs XapakTepoM, WHTEHCUMBHOCTLIO NPUTOKA NIacToBOro quomga u3 3anexu,
YCNOBUSIMU €ro ropeHuns. BbICOKMIA ypoBeHb aBapUiHOCTU Ha CKBaXKMHAX OMpefenseTcs cuc-
TEMaTUYECKUMUN HAPYLLEHUAMWN TEXHUKO-TEXHONOMMYECKOro npoLecca CTPOUTENLCTBA, KC-
nayatauym N pemMoHTa CKBaXKWMH, HU3KMM KayeCTBOM MPOEKTOB CTPOMUTENbCTBA CKBAXKMH Y
Hey0BNeTBOPUTENBHON NOATOTOBKOW NepcoHana K AecTBUAM B aBapuiiHoi cutyauuu. Mo-
aToMy npobsiema o0byyeHWs nepcoHana MeToAam NpesynpeXxxaeHns v IMKBUAALMN OTKPbITbIX
(hOHTAHOB ABNSETCA aKTyabHOW 1 CBOEBPEMEHHOIA.
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